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(54) A method for compensation of USB output voltage

(57)  This invention provides a method and connec-
tion circuitry for compensation of output voltage of a data
bus (to which a peripheral device is connected) which

enables communication between a computer and a pe-
ripheral device connected to said computer. Said method
enables keeping the USB output voltage above a stand-
ard lower limit.
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Description

Field of the invention

[0001] This invention is related to a method for com-
pensation of output voltage of a data bus (to which a
peripheral device is connected) that provides communi-
cation between a computer and a peripheral device con-
nected to said computer; more specifically, it is related
to a method for keeping the USB output voltage above
a standard lower limit.

Prior Art

[0002] USB interface (Universal Serial Bus) is a serial
connection which enables communication of external
hardware such as a digital camera, scanner, mouse or
keyboard with a main computer. USB interface, which is
used for connection of several devices due to its plug
and play feature, enables identification and automatic
working of peripheral devices as soon as they are con-
nected to the computer.

[0003] In the systems that we use today, generally a
power supply provides approximately 5 Volts to the USB
interface. The peripheral devices that are connected to
the USB outlet are supplied by this voltage.

[0004] According to the USB 2.0 standard, operating
voltage of the USB interface should be between 4.75 and
5.25 Volts. In cases where the said USB output voltage
is notin the specified limits, USB interface can not ensure
a normal operation between the peripheral device and
the computer to which the peripheral device is connected.
[0005] In some cases USB output voltage may drop
below the lower limit given above due to the various volt-
age losses occurring in the connection line. In order to
keep this voltage drop at a minimum level, USB cables
are made as short as possible or the cross sectional area
of the wires are increased to decrease the internal resist-
ance of the power supply cables. However in practice
these methods are not sufficient and physically limit the
use of peripheral devices.

[0006] Various methods and systems have been de-
veloped to compensate the voltage drop occurring at the
USB output due to the reasons stated above. Patent Ap-
plication published under No. EP1553480 discloses a
data bus power supply control method and accordingly
the current/ voltage levels supplied from the USB output
of a device to which a peripheral device is connected are
detected by sensors, these detected USB output current
/ voltage levels are compared with a threshold current
and voltage value, according to this comparison if the
current or the voltage is below the threshold value, re-
quired current or voltage is provided by an auxiliary power
supply included in the system, thus the supply current
and voltage of the peripheral are kept above a certain
level. However, since the said method and the system in
which this method is implied require an additional power
supply, it causes higher costs.
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Object of the invention

[0007] The object of this invention is to provide a meth-
od which solves the disadvantages stated above to com-
pensate the output voltage of a data bus.

Brief description of the figures

[0008]

Figure 1 gives a sample circuit diagram which shows
the voltage drop occurring for various reasons on
the USB (Universal Serial Bus) connection between
the power supply and the output voltage.

Figure 2 gives a sample circuit diagram which shows
an implementation of the method of the invention on

the USB connection shown in Figure 1.

Detailed description of the invention

[0009] Said output voltage should be in a standard
range for the devices fed by the USB output voltage to
have an error-free connection with the computers to
which they are connected and to work without being dam-
aged (for example, USB output voltage should be be-
tween 4.75 - 5.25 Volts according to USB 2.0 Standard).
If the supply voltage received from the USB output is
below a minimum voltage value, the device connected
to this output will not turn on or if the voltage is above a
certain level there is a chance that the device may be
damaged.

[0010] The output voltage supplied to the devices
which are fed by the USB output may drop below levels
lower than the 4.75 Volts which is the lowest voltage level
that is required for the device to work properly (and which
is defined by the standards) due to the internal losses
and the losses in the USB cable.

[0011] Thisinventionisrelated toamethod and system
which provide control and compensation of USB output
voltage in order to prevent the USB output voltage from
dropping below the 4.75 Volts lower limit.

[0012] Figure 1 is a sample circuit diagram which
shows the voltage losses occurring on a USB connection.
As shown in Figure 1, USB output voltage (Vg g) drops
between the power supply (1) and the USB output (con-
nection point) (3) due to the resistance of PCB (Printed
Circuit Board) lines, resistance of the implemented serial
ferrite conductor wires, resistance of the solder joints and
the resistance of the communication channels used be-
tweenthe PCB layers and due to the losses of the devices
fed by the USB on USB connection points (3) and most
of the time the peripherals don’t work since there is not
enough voltage during initial operation.

[0013] A sample circuit diagram in which the method
of the invention is used is given in Figure 2. As shown in
Figure 2, a controller (main computer controller) (4) lo-
cated between the USB output (3) and the power supply
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(1) controls a switch (2) which is located on the USB
connection and which provides the connection between
the power supply (1) and the USB output (3). The ADC
pin (10) of the controller (4) is connected to the USB
output voltage (Vgs) and can detect the output voltage
by a feedback received from this output. The DAC pin
(11) of the controller is connected to the feedback input
(5) of the power supply with at least one resistance (R3)
and provides a feedback which enables control of output
voltage (VgyT) of the power supply (1).

[0014] Initsinitial state, the system does not intervene
in the USB output voltage (V) (before an error occurs
in the communication), in other words it does not apply
any voltage to the feedback pin (5) of the power supply
(1) or it applies feedback reference voltage. In its initial
state, DAC pin (11) of the controller (4) will show a high
impedance or it will apply the feedback reference voltage
of the power supply (1) to the feedback point (5) of the
power supply (1) through at least one resistance (R3);
therefore the output voltage (V1) of the power supply
(1) will be kept at the reference value. Said power supply
feedback reference voltage is a feedback voltage value
which ensures keeping the output voltage (Vgyt1) from
the said power supply at a previously specified standard
value (e.g. 5 V).

[0015] In the case that there is a problem in the com-
munication between the device connected to the com-
puter and the computer, an error signal will be sent from
the "fault flag" pin (6) of the USB switch (2) to the "fault
flag" pin (8) of the controller. By this received error signal,
the controller (4) will detect that there is an error in the
communication, it will turn off the USB switch (2) by send-
ing signal to the "enable" pin (7) of this switch (2), USB
device will have no power and then the USB switch (2)
will be turned on by the controller (4) again. The voltage
information taken from the USB output (Vg,g) will reach
the ADC pin (10) of the controller (4), the controller (4)
will detect that the output voltage (Vg g) is below the
threshold value and the controller (4) will increase the
power supply output (VgoyT) to 5.25 Volts by changing
the voltage itapplies to the feedback point (5) of the power
supply (1). Therefore, since 5.25 Volts is applied to the
starting point of the USB interface, supply voltage (Vgys)
reaching the USB device will stay between the tolerance
limits even if there are losses and the losses until the
USB output (3) will be compensated.

[0016] In the case that communication can not be re-
established at the end of these procedures, this proce-
dure will not be repeated, the user will be notified that
the communication can not be established and the power
supply output voltage will be set to 5 Volts (feedback
supply voltage provided by the controller (4) to the power
supply will be set back to the reference value).

[0017] The method of the invention is not limited to
USB connections and can be used in order to keep the
output voltage of any data bus which enables communi-
cation between a main device (for example, a computer)
and a peripheral device connected to this device above
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acertain threshold value at the point where the peripheral
device is connected.

Claims

1. A method for keeping the output voltage (Vg s) re-
ceived from the output (3) of a data bus above a
specified threshold value in order to provide commu-
nication between a main device and a peripheral de-
vice connected to the main device, wherein the data
bus includes an output (3) for the said peripheral
device to be connected, a power supply (1) which
provides supply voltage to the said peripheral device,
a switch (2) which provides the connection between
the said power supply (1) and the said output (3) and
various circuitry elements, characterized by com-
prising the steps that:

- a controller (4) connected to said data bus ap-
plies a feedback reference voltage to afeedback
pin (5) of the said power supply in order to keep
the output voltage (Vo) received from the
power supply in the initial state at an initial value;
- said switch (2) sends an error signal to said
controller (4) when there is a problemin the com-
munication between the peripheral device and
the main device;

- when the controller (4) receives the said error
signal, it turns off the said switch (2) and cuts
the connection between the said peripheral de-
vice and the power supply (1);

- the controller (4) opens the said switch (2) and
re-establish the connection;

- the controller (4) detects the data bus output
voltage (Vgys);

- the controller (4) increases the voltage (Vo)
provided by the power supply (1) when the out-
put voltage of said data bus (Vgys) is below a
certain threshold value;

- in the case that communication can not be re-
established at the end of these procedures, the
controller (4) brings the power supply (1) back
to its initial state;

- the controller (4) gives a warning message to
the user.

2. A method according to Claim 1, wherein said data
bus is a USB data bus.

3. A method according to Claim 2 characterized in
that the initial value of the said output voltage (Vg 1)

is 5 Volts.

4. A method according to Claim 2 characterized in
that said threshold value is 4.75 Volts.

5. A method according to Claim 2 characterized in
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that the controller (4) increases the voltage (Vo)
provided by the power supply (1) to 5.25 Volts when
the output voltage of said data bus (Vgg) is below
a certain threshold value.

6. A connection circuitry for keeping the output voltage
(Vgus) received from the output (3) of a data bus
above a specified threshold value in order to provide
communication between a main device and a pe-
ripheral device connected to the main device, where- 70
in the data bus includes an output (3) for the said
peripheral device to be connected, a power supply
(1) which provides supply voltage to the said periph-
eral device, a switch (2) which provides the connec-
tion between the said power supply (1) and the said 15
output (3) and various circuitry elements, charac-
terized by comprising:

- the said switch (2) in order to send an error
signal to said controller (4) when there is a prob- 20
lem in the connection between the peripheral
device and the main device;

- a controller (4) connected to said data bus in
order to apply a feedback reference voltage to

a feedback pin (5) of the said power supply to 25
keep the output voltage received from the power
supply (Voyt) intheinitial state atan initial value;

to cut the connection between the power supply

(1) and the said peripheral device by turning off

the said switch (2) upon receiving the said error 30
signal; to re-establish the connection by turning

on the said switch (2); to detect the data bus
output voltage (Vgyg); to increase the output
voltage (Vo) provided by the power supply (1)
when the output voltage of the said data bus 35
(Vgus) is below a certain threshold; to set the
power supply (1) back to its initial state if the
communication can not be re-established at the

end of this procedure; and to send a warning
message to the user. 40

7. A connection circuitry according to Claim 6, wherein
said data bus is a USB data bus.
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